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Amateur 
Communications Receiver 
(For A-C Power Supply) 


Model ACR-136 


OPERATING INSTRUCTIONS 
AND 
SERVICE NOTES 


“All-Wave’ Range 
540 to 18000 Kilocycles 


AMATEUR RADIO SECTION 
RCA Victor Division 
RCA Manufacturing Company, Inc. 
Camden, N. J., U.S.A. 


PRICE—#5 CENTS 


Amateur Communications Receiver 
Seven-Tube, Three-Band A-C Superheterodyne 


Important—( Installation Notice) 
The chassis of this receiver is flexibly mounted on rubber cushions, but for shipment 


is clamped rigully to the instrument cose. 


At installation, loosen the four screws 


on bottom of case, remove the metal clamp from beneath each screw and re-tighten 
sufficiently to compress each adjacent rubber cushion approximately one-eighth inch, 


Part | 
OPERATING INSTRUCTIONS 


Electrical Specifications 


Circuit—Superheterodyne with beat-frequency 
oscillator for C-W reception, automatic volume con- 
trol and pentode output stage. 

Tuning Range—540 to 1806) kiloryeles, as 
follows: 

Bond Limite {he} 
A 5H 20 


Ser yb 
Standard Broadeast=—Police Calle 
B 1720-54) Amatenr—Folice Calle—Avintion 
Cc Fe H— 1 MH Amatcor-3-W Arosilosst-Aviation 
Intermediate Frequency—i60 kilocycles. 
Power Output—1.75 watte (undistorted); 3.5 
watts (maximum). 
Loudspeaker—Electrodynamic (voice-coil im- 
pedance 4 ohms). 
Tubes—2 RCA-6D6 (R-F and I-F Amplifiers), 
1 RCA-6AT (Oscillator and lst Detector), 1 RCA. 
6D6 (Beat Oscillator), 1 RCA-6B7 (2nd Detector, 


A.V.C, and A-F Amplifier), 1 RCA-42 (Output), and 
1 RCA-BO (Rectifier). See diagram on label inside 
cabinet lid for locations of tubes, tube shields and 
grid leads. 

Power-Supply Ratings—See rating symbol on 


Chassis. 


Syrlsol Vollnge Frequency (orcles) 
A 106-125 Hof 
E 105-125. 25-l 
i 1-1 195-240 ffl 


As chipped from factory, instruments rated “C™ 
are commected for 225-250 volts unless prominently 
apecified otherwise on chassis, Any of these, how- 
ever, can be converted for operation at 10(-117, 
117-130 of 195-235 volts when required. (See A-(C 
Line Voltages in Part ID.) 

Power Consumption—5 watts. 


Antenna Requirements 


For amateur and other short-wave reception, the 
Importance of o geod antenna installation cannot be 
exaggerated. Signals of this class are apt to be weak, 
seldom much above the noise level under average 
atmospheric conditions. Irrespective of the degree 
of perfection of the receiver, therefore, an efficient 
antenna ia prerequisite to reliable reception. 

Because of ite notse-reducing and pronounced di- 
rectional properties, the doublet-type antenna has en- 
joyed considerable popularity. A single doublet, 
however, ia reatricted in frequency coverage to the 
same extent as the conventional single-wire antenna, 
a given length being very satisfactory at certain fre- 


quencies but relatively poor at others. For beat re- 
eults, the use of a special antenna system or of 
multiple antennas of the single-wire or doublet-type 
is eseential. 


The new double-doublet antenna system offers a 
practical solution to thia problem. Tt consists ¢ssen- 
tially of geo doublet antennas having different lengths 
and therefore different resonance characteristics, in- 
terconnected so that one will compensate for the 
weak points of the other throughout the intervening 
frequency range. An excellent antenna of this type, 
intended particularly for radio amateurs and. other 


experimenters, ia now available in the form of a con- 
Fenient accessory kit known as No. 9550. 


Except for omission of the antenna wire and a 
few other readily-provurable items, this kit ia iden. 
tical to the No. 99(0)-A—a complete kit recommended 
for wae with the new “all-wave™ receivers for home 


entertainment, In the latter, the doublet lengths are 


correct to embrace the short-wave broadcasting 
bands at 16, 19, 25, 31 and 49 meters. Different 
lengths of course should be used to ineure best results 
over any other frequency range. With each No. 9550 
kit are furnished concise instructions for computing 
doublet lengtha and for altering the system to suit 
individual requirements. 


Operation 


Controls 


All controls except the beat oscillator frequency 
adjustment are located upon the front panel and 
identified insofar as necessary by adjacent markings. 


Power Switch and Sensitivity Control—The 
POWER ewitch ia combined with a SENSITIVITY 
control and operates at the counter-clockwise end of 
rotation. When the knob is turned clockwise from 
latter extremity, the switch closes initially to apply 
power to receiver and continued rotation increases 
the eeneitivity of receiver gradually to a maximum. 
Sensitivity is controlled by variation of the grid-bias 
voltage applied to the r-f and i-f amplifiers. In 
operation, this control may be employed to provide 

silent tuning” between station settings. It is par- 
ticularly advantageous, however, as an auxiliary vol- 
ome control when the autematic volame control 
action of the receiver is removed. 


Tone Conmtrol—WNext in order to the right is a 
TONE control for attenuation of the higher eH 
cies, full-range reproduction being obtained with the 
knob turned fully clockwise. Under adverse weather 
Pas ag static Se Jen will er 
du to an appreciable extent restricting the 
audio-re teoee The control cient consists of 
a variable resistor in seriea with a fixed capacitor and 
is connected across the primary of the output trans- 


Beat Oscillator Switch—The C. W. OSC. switch, 
located immediately to the right of-the tone control, 
serves to interrupt plate ee ee 
voltages to the beat-frequency oscillator stage. Thus, 
that stage can be rendered i ative at any time, 
but, since ithe filament remains comeat continaously, 
is ready for instantancous operation, 


Beat Oscillator Control—To pro- 
vide manual control of the output frequency over a 
limited r on each side of the “zero-beat™ posi- 
tion, a midget variable air capacitor is connected 
acroee the main tuning capacitor for the beat oscil- 
lator stage. Such adjustment is made inside the case 
upon lifting the lid, the emall capacitor being located 
inside a shield at the rear left-hand corner of the 
chassis and operated by means of a horizontal rod 
pivoted from the top of that shield. 


Tuning Control—The knob directly beneath 
the dial is the main tuning control. This knob when 


set inward afforda a drive ratio of 10:1 for rapid ad- 
juatment and, when pulled owt, engages a secondary 
drive with a ratio of 50:1 for precise tuning—a valu- 
able feature for short-wave work. 


Range Switech—The following knob to the right 
ia a RANGE switch for selecting any of the three 
hands whose frequency limits are tabulated under 
"Electrical ications.” A visual hand indicator 
operates in conjunction with thia knob, the band 
letters corresponding to the ee A ea 
appearing in ence through a small opening in 
omc tullectie dich 

Volume Control—The VOLUME control is con- 
nected in the andio-frequency circuit and increases 
the outpat level with clockwise rotation. 


Automatic Volume Control Switeh—On the 
extreme: oght-hand end of the front panel is the 
AWW.C. control—a switch for climinating automatic 
volume conteol action to obtain best reception of 
slow-epecd code transmission. 


Stand-by Switch—The toggle ewitch located on 
the fromt panel ia connected in the plate cirenit of the 
rectifier stage. When thrown to the left, all plate and 
acrenn grid voltages are removed, but the filament 
supply 1s unattected, iid Seg renciver "“warmed= 
up” so that operation can be resumed instantane- 
ously, Amateurs will find this ewiteh highly advan- 
tageous for silencing the receiver during “sending” 
Periods. 


Phone Jack—The phone jack on the front panel 
at the extreme left- end permite quick eubstitu- 
tion of headphones for reception of extremely weak 
signals, When a phone phig is inserted in this jack, 
it simultaneously short-circuite the voice coil of the 
electrodynamic loudapeaker and connects the phones 
through o small eopocttor ooross the plate circuit of 
the power output stage, Sinee the loudspeaker field 
ia employed as a filter for the rectifier stage, that unit 
etill Siraik an active part of the circuit when using 


ones. 
Dial 

The dial of this instrument incorporates a me- 

chanical band-spread system particularly suited to 

amateor or other work where a fine dagree of re- 

setability ie required. In addition to the three main 

megacyeles), two arbitrary scales are available for 


* —~—— 


precision ei oer ey 5 fers 
rernier index scales, the former being fully circular at 
the outside of the dial and the latter semi-circular at 
the center of the dial. 


Tt will be observed that the wernier acale is gradu- 
ated from "0" to “100” and traversed by the long 
ingke-ended pointer. On the other hand, the vernier 
i acale is graduated from “0” to “9” and trav- 
ersed by the short double-cnded pointer used for the 
main frequ scales. The | inter makes one 
complete ncaa Bei for each unit of travel of the 
shorter pointer on the vernier index scale. Thus, any 
station may be accurately with three digit; 
for example, if the vernter index is between 
"3" ond “4" and the ternier reading is "72," then 
the log number is “372.” The index number is always 
the lower of the two numbers between which 
Pointer is located. 


In logging stations by this method, the band letter 
also must be named. For the above example, there- 
fore, the full log number would be “A-372," "Basis, 
or “C-372," depending upon the setting of the range 
awitel, ike comes e oe a,” the band 
letter ie visi a amall opening near the 
bottem of the dial. 


In oom where the tuning capacitor errr e 
relatively wide frequency range, alvantage 
Gachauical hard pas Fe over the well-known 
electrical method lies in the greater uniformity of 
separation obtainable throughout that range and im 
the convenience of single-control tuning. With elec- 
trical hand g i , it is general actice to commect 
small varlable capacitors m p with the main 
pears Barge capacitors. If euch a system were em- 
plo r Page a ee channels could not be 
spread aa cormly since for a given frequency 
change the travel of the band-spreading Spe 
would be far lees at the high-frequency of the 
ecale than at the low end; in other words, 
band-«pread action would be very effective for the 
“amatenr” channela at 40 meters (band C) and 
160 meters (band B) but relatively poor for the two 
remaining channels at 20 meters (band C) and 50 
meters (band B). In addition to this fundamental 
defect, there would be required at least one additional 
dial and the ity of error in reading or re- 
setting would he greatly increased. The direct-reading 
frequency seale of this receiver obviously is possible 
only with a single tuning control and should be found 


very convenient. 


Beat Oscillator 


The heat. ey oscillator embodied in this re- 
ceiver is of the electron-coupled type, known to afford 
excellent frequency stability. Ite primary purpose, 
of course, is to enable the reception of c-w (continu- 
ous-wave) telegraph signals, but it also may be used 
to advantage in locating regular at or other 
modulated forma of tranamiasion by the “birdie” 
method. Although the latter practice usually will be 
unnecessary because of the high sensitivity of this 
receiver, it may be found expedient in cases where the 


signal strength is very low or the carrier is not modu- 
lated continuously. 

For c-w reception, it is customary to adjust the 
oscillator uency to a valoe one or two 5 
above or be satige intermediate frequency of the 
receiver. ‘Thus, all carriers to which the receiver ean 
be tuned will be heard at exact resonance as notes of 
the same pitch since the beat or separation frequency 
will be constant throughout the entire tuning range. 
The pitch, of course, may be varied at will by chang- 
ing output seney of the oscillator, either to 
aati = 'P : ear pee  eenn 
Hi ‘ t intelligibility a ter apparent 
Sohne doe to the inherent soaiativity ohalsbneantie 
of the human ear will result using a moderately low- 

itch or beat frequency in the order of 500 to 1000 
eyelea, but audio-image interference will decrease 
with ascending pitch. 

Audio-image interference is an effect entirely dis- 
tinet from that commonly referred to in superhetero- 
dynes by the term “image-frequency response.” By 
the latter ia meant interference set up by an incoming 
carrier on the same side of the desired carrier aa the 
radio-frequency oscillator but removed by evactly 
twice the receiver intermediate frequency. Such in- 
terference in this receiver ia fabled negligible 
through the use of a pre-sclector or radio-frequency 
amplifier stage. 


When using the beat oscillator, interference of the 
same piteh as the desired signal cam be produced by 
any continuous-wave signal which upon passing 
through the receiver is converted to an intermediate 
frequency on the same side of dhe receiver imtermedi- 
ate frequency as the beat oscillator but removed by 
exaetly twice the separation of the beat oscillator. In 


this case, the in ing signal would be a frue audio 
image. If one merely visualizes the sharp selectivity 
curve of the rodyne, he will obeerve at once 


that the attenuation offered by the tuned circuits of 
the receiver to such trmpe will increass very 
rapidly as the oscillator separation is widened. 


Tt should be aes pn in rélation to the pre- 
ceding paragraph that interference signals can be 
encountered not only at the audie-image frequenc 
but at any frequency above or below the haat tall: 
lator a ae at a separation within the audio 
pe at notes ordinarily will be distin- 
gus able from that of the desired signal because of 

dissimilarity of pitch, In cases w both sound 
almost alike, confusion between the desired and un- 
desired signals can practically always be climinated 
by chifting the setting of the beat oscillator. 


If a beat note of approximately the same pitch as 
the desired signal is heard, the interfering signal must 
he either near the frequency of resonance or near the 
audio-image frequency. For the firet condition, beat 
discrimination will be obtained using a fairly low 
a rip ea on the opposite side of zero beat 


i ing frequency. Use of a relatively 
ieee Decasanomeien eos sven small fre 
quency separation, say 100 cycles, two notes will be 


mutch more discernible in the region of 500 cycles 
than at 1500 cycles. When the interfering signal is at 
or near the odio-ima » however, two 
alternatives are possible, “The oscillator 

either can be adjusted to zero beat with the frequency 
of interference or swung through zero beat with the 
desired signal to some value on the opposite side of 


i-f reeonance, 


Asan example to illostrate the latter alternatives, 
auppose that with the receiver tuned to a station the 
bent oscillator is adjusted to one kilocycle above the 
intermediate fre and that an interfering signal 
is sea clea above i-f tg oe 00 
eyeles ts) jo-image frequency). ‘Thus, the 
desired geal will produce a pat idleness note ame. 
the interfering signal a mote of 900 cycles, these tones 
being sufficiently cloge that the r probably 
would not be readily discernible. By increasing the 
oscillator frequency 900 cyclea, however, the desired 
signal would be heard as a 1900 cycle note and the 
undesired signal heterodyned to zero frequency. On 
the ee hand, the Fame i could be 
changed toa point on the opposite side of i-f resonance 
ao that the Tesired signal would again be heard as a 
one kilocyele note. The arpa airnal then would 
produce a note of 2900 cycles 
confiesien. 


ao ehiould cause mo 


Tuning 

The r-f amplifier, oscillator and firat detector cir- 
cuits of this auperheterodyne are tuned by a three- 
gang variable capacitor and thus controlled from a 
single knob, Tuning is even simpler than with the 
ordinary broadcast receiver because of the dual-ratio 
vernier drive system uaed in conjunction with the 
g tel mae as mentioned under “Controls.” For 
ar broadcasting and “amateur” phone stations, 


proverd as follows: 


1. Turn Power Switch “on” and advance Sensi- 
tivity Control fully clockwise for maximum sensitivity. 


2. Select position of Range Switch at which the 
hand letter visible through small opening im dial 
correaponds to that frequency scale which inchodes 
the deeired station or chann 


3. Set Standby and A.V.C, Switehea “on” and 
Beat Oscillator Switch “off. 


4. Advance Volume Control (clockwise) until 
background noise is heard, 


§. Posh tuning knob “in” and rotate short pointer 
to wi imate setting of desired station, then pull 
bash Pout” and adjust to the exact center of carrier. 


6. Decrease volume as necessary and adjust Tone 
Control for preferred quality of reproduction. 


Pes ig moderately strong stations er 
silent toning beftoeen station settings may be ob- 
tained by turning Sensitivity Control counter-clock- 
wise until background noise (at any point on dial 
where no signal is heard) just disappears. Obviously, 


weak or distant etations below the noise level will mot 
be received after this adjustment. 


As noted heretofore, the beat oscillator be 
used te advantage in locating weak, sietabned ips 
nals. It should Ee timed for this purpose exactly to 
the intermediate frequency of the receiver so that an 
audio-frequency note of ascending pitch will be ob- 
tained on each side of every incoming carrier. To ad- 
just the beat oscillator in this manner, simply tune 
the receiver accurately to any carrier of suitable 
strength, then torn the Beat Oscillator Switch “on™ 
and swing the small horizontal rod (inside the case) 
in either direction until "zero beat” is obtained. It 
follows then, of course, that any other carrier will be 
tuned to exact resonance when the or tuning 
capacitor ia adjusted for “zero beat” and that weak 
siznals will be heard almost as well os those of greater 
ree becouse of the heterodyne “whistle” pro- 
duced while passing through resonance. 

For c-w fends) tion, the tuning procedure is 
the same as for modulated signals except that the 
beat oscillator performs a definite rather than inci- 
dental fonction sight steadier at the intermediate oe 
frequency, but ali or below so as to provi 
an audio-frequency beat note when the receiver is 
tuned to resonance with any carrier. The gang capac- 
itor, therefore, should be adjusted to the center of 
the carrier by listening to the “swish” or “key clicks” 
before turning "on™ the Beat Oscillator Switch. 
Always adjust bl ay with the horizontal red— 
never by means of the tuning control knob. 


Short-Wave Reception 


The short-wave broadcast facilities of this instru- 
ment may be used to greatest advantage by keeping 
in mind the usual variations in behavior with fre- 
quency of transmission and the time standards ob- 
avid at different longitudes. In general, such recep- 
tion is most satisfactory at the highest ence 
when the major portion of the transmission path ia 
in daylight, and the loweet frequencies when the 
reverse ia true. 


Unreliable service from distant short-wave sta- 
tions ordinarily is attributable either to fading or to 
the so-called “kip effect” encountered when the eky 
wave is reflected back to earth at a point beyond the 
radius of the local or ground wave. The latter com- 
Sa ai relatively short and uniform distance 
i lee ai Gai ommpt ee ae cael, aera 

meters), wheres the return point of the sky wave 
is extremely variable, casing in distanes from the 
transmitter from day to night and from summer to 
winter as well os with frequency. Obviously, recep- 
tion in the intervening of “skip-distance” region will 
be either impossible or very erratic, such conditions 
existing usually over a range Sa Foe 25 to 440 miles 
at 49 meters and from miles to infinity at 19 
meted. 

The program schedules listed on the accompany- 
ing chart are given with respect to Eastern 
Standard and Greenwich Mean times, either of which 
is readily convertible to time standards observed at 
other longitudes. 


toil a+ 
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Part I 
SERVICE NOTES 


Circuit Description 


Before attempting to align or otherwise adjust 
this receiver, it is advisable to form a general know!l- 
edge of the circuit arrangement. A schematic dia- 

am of the complete cireuit is shown in Figure 1 
(frontispiece). Figure 2 illustrates the arrangement 
of wiring which interconnects the radio chaasis, loud- 
speaker and front-panel controls while the wirin 
layout of the radio chassis independently ia detailes 
in Figure 3. 


A signal upon entering the receiver passes through 

a shielded at the antenna sieiplie ansiornics 

the secondary of which is tuned by one section of the 

three-gang variable capacitor, and ia thence im- 

pressed upon the gri fds r-f amplifier—a stage of 

Lection primarily for reducing image- 

ency interference to a negligible value. ‘The out- 

put of this stage is transformer coupled to the grid 

circuit of the first detector which aleo is tuned to the 

signal frequency by the second unit of the gang 
capacitor. 


As in all superbeterodynes, the firet detector is 
atualls a suet eee combining the incoming r-f 
carrier with an unmodulated sinusoidal voltage pro- 


receiver, the functions of the firat detector and oscil- 
lator are performed by a single tube, 


Tt should be noted at this point that the three 
tuning ranges are obtained through a eoil-selector 
pee in conjunction with the one three-gang vari- 
able capacitor, Three sete of coils, cach set consist 
of three coils, are set Tat and with each shift 
the range awiteh, a dilferent and complete coil set is 
substituted, In addition to selecting the desired coil 
set, other contacts are provided on the range ewitch 
to short-cirenit the coil set for band A when tin 
in band Band the coil set for hand B seeother with 
the oscillator coil for band A when operating in 
hand C. This practice prevents the occurrence of 
“dead spots” in bands B and C because of absorption 
effects im coil seta A and B which (when untuned) 
have natural periods within the range of the next 
higher-frequency band, 

The beat frequency set up in the first detector 
carries the same modulation as the original r-f signal 
and is commonly termed the intermedsnte frequency. 
Since this intermediate fire is constant for all 
r-f carriers, the next (i-f ampbfier) utilizes fixed 
tuning. Its grid circuit is coupled to the first detector 


CHASSIS 


Figure 2—Assembly Firing Diagram 


doced by a local oscillator. ‘The oscillator plate cir- 
cuit, being tuned by the third section of the gang 
capacitor, maintains a tonstant frequency difference 
from the transmitted signal out the entire 
tuning range. Thus, a difference or frequency is 
developed when any signal is received which is the 
same at each position of exact resonance. In this 


tk h a transformer, both windi of which are 
tuned to the intermediate y (460 kilocycles) 
by means of independent adjustable capacitors. A 
asimilarly-toned transformer is used to couple the out- 
put of this amplifier to the second detector, making 
a total of four capacitors for adjustment during 
alignment. 


The incoming (i-f) ai and the intermediate 
frononbe: gehicential Lote eae oscillator for c-w 
reception are applied i ently to the diode 
plate elements contained in the second detector tube 
and are combined there to produce an audio- 

note which can be heard readily m the 
er or phones. As mentioned in the fore. 
ing section, the variable capacitor operated by the 
Tareehiital rod inside the case is actually a vernier 
control which permits adjustment of the oscillator 
output frequency over a very limited on either 
aide of the ai intermediate frequency. ‘The latter 
is connected in parallel with the main tuning ca- 
an for the oscillator «tage—also a variable air- 
ielectric unit accessible for adjustment by means of 
a screwdriver through an ing im bottom of case. 
Both capacitors together with the oscillator tuning 
coil are contained meside a single shield. 

In addition to serving a8 a detector for both c-w 
and modulated simnals, the second detector sO also 

rforme functions of andia- enary sum plefies Liew 
and automatic volume cooptrol. yolome comtral 
resistor is connected as a series element im the diode 
detector circuit and eo hae dev across it a 
negative d-c potential of an amplitude that varies 
directly in accordance with the strength of the 

iginal r-f carrier. By returning this potential or 
portions thereof to the grida of the r-f amplifier, first 


detector and i-f amplifier, these tubes are biased in 
varying degree to compensate for fuctoations in field 
tcnngth (fading) and for extreme changes of r-f input 
when tuning. The awiteh in this circuit permits 
elimination of the automatic volume control feature 
by removing all variable bias from the aforemen- 
tioned tubes. 


The andio-frequency component of the detected 
signal is fed through the arm of the volume control to 
the control grid of the tube for amplification. Re- 
sistance coupling is ueed hetween the pentode plate 
and the power outpot stage which also is connected 
as a pentode for high-power sensitivity. The plate 
circuit of the output stage is matched to the cone 
eoil of the electrodynamic loudspeaker through a 
step-down foutput) transformer. 

A tone control circuit consisting of a variable re- 
sister and a fixed capacitor in series ie connected 
across the primary of the output transformer. The 
senaitivity control is a variable resistor common to 
the cathode circuits of the r-f and i-f amplifiers for 
alteration of scli-bias produced by the combined 
plate currents for thoae tubes. 

All power voltages are obtained from a full-wave 
rectifier and filter system connected to the a-c line. 
The loudspeaker field coil is excited from this system 


and serpes therein as a filter reactor. 


A-C Line Voltages 


Ag noted under Electrical ifications in Part I, 
this receiver is manufactured in three a-c line ratings 
designated as A, B and (, respectively. The firat two 
models (4A and EB) cover a singlke-voltage range 
(105 to 125 volts), whereas the third or “(C"* model is 
operable in either of four ra (100 to 117, 117 to 
130, 195 to 225 and 225 to 250), three taps being pro- 
vided on the primary of the pewwer transformer, In- 
ternal connections of the transformer are shown in 
Figure 4. All are brought out to a terminal 
board on the top of the transformer and may be imter- 
changed without removing the chassis from ita case. 


Tube Voltages 


The following voltages are normal at the tobe 
sockets when the receiver is operating at 115 volts 
a-¢ line, with no incoming r-f signal, with the volome 
and sensitivity controls at “maximum” (both turned 
folly clockwise), and with the automatic volume con- 


* Difticult to measure—Caleulaoted from 265 Volts (+B). 


trol switch turned to the “on™ position. Such volt- 
apes, ol course, were measured with high-resistance 
meters. [Df low-resistance meters are used in cheek- 
ing, therefore, allowances must be made for meter- 
current drain, See Figure 5. 
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Alignment Procedure 


This receiver, of course, was aligned at the fac- 
tory, but should be checked regularly (preferably 
onee every six months) to insure hest possible resulta. 
Adjustments when necessary can be performed easily 
since all trimmer capacitors are accessible through 
openings in the external case as abown im Figure 6, 
Ifdesired, however,the chassis can be withdrawnapon 
removal of the front panel and four mounting screws. 


Equipment 


Good equipment is prerequisite to satisfactor 
alignment. ay niedalatad ef oacillater having an ade- 
quate frequency range such as No. 9050, an output 
meter or simply an output indicator such as No, 
4317, and a non-metallic screwdriver such as No. 
4160 are three very necessary items. The process can 
be greatly facilitated through use of tuning wand 
Ne, 6679, The parts to which these numbers apply 
were designed by the manufacturer of this receiver 
for use by ita authorized servicemen. Such parts, 
however, can be purchased by radio amateura or 
engineers the regular commercial channels, 
Brief descriptions and net prices of those items are 
shown on page 15, 


I-F Alignment 

Both the primary and the secondary circuita of 
the two coupling transformers for the i-f stage are 
tuned. Thus, four trimmers may require adjuatment 
to the nominal intermediate } kilo- 
cycles, To effect these adjustments, refer to Figure 6 
and proceed as follows: 

1. Connect a modulated oscillator eo that its out- 
put is impressed between the grid of the first detector 
and ground. 

2, Connect an output indicator scroga the voice 
coil of the loudspeaker or an output meter across the 
secondary of the output transformer with the lowd- 

3. Remove the antenna lead-in connection from 
the rear (ANT-GND) terminal board. Apply power 
to receiver, tam volume and sensitivity controls fully 
clockwise (for maximum output) and set tuning con- 
trol to any point in band A where no signal ia received. 

4, Place the oscillator in operation at 460 kilo- 
cycles and adjust its output control to a position just 
sufficient to actuate the output meter or indicator, 

5. Adjust each of the four trimmer capacitors in 
turn for maximum output, reducing the input from 
the oscillator in order to maintain a suitable reading 
at all times. It will be advisable to go over these ad- 
justmenta again to make certain that each circuit is 
exactly peaked rather than merely approximately 
correct. When an i-f alignment has been made, alwa 
follow with the r-f adjustments, as an interlocking 
effect is usually incurred, 


ll 


R-F Alignment 


The r-£ amplifier, oscillator and firat detector 
btages inclade a total of four trimmers im band A 
and totals of three trimmers ¢ach in bands B and C. 
These bands ehould be aligned individually and in 
alphabeticn) sequence. Care must be used to avord 
disturbing the adjostments of trimmers not involved 
in the band under test. Nomimal line-up ite 
for band A are G00 and 1720 kilocyclea, while bands 
B and © are aligned at 5160 and 12000 kilocycles, 
respectively. For theese adjustments, refer to Figure 6 
and proceed aa follows: 

1. Cheek setting of dial pointer and adjust if nec- 
essary. With tuning capacitor platee meshed, 
one end of the pointer should point exactly toward 


Figure ?—Leeations af H-F Coils 


the horizontal line at the low-frequency end of band 
A-while the other end should point to within 1/64. 
inch of the horizontal line at the high-frequency end 
of that band. 


2. Connect a modulated oscilater to the antenna 
(ANT) and cround (GND) terminals of the receiver. 


3. Connect an output indicator across the voice 
coil of the loudapeaker or an output meter acrose the 
eccondary of the output transformer with the loud- 
epeaker voice coil open-circuited. 


4, Apply power to receiver and torn volume and 
sensitivity controls fully clockwise (for maximum 
output). 

&. Set range switch at "A": 

(a) Adjust oscillator series capacitor (accessible froen rear 

af case) to approximately the center of its range. 

{hb} Place test oscallatar in operation at 1720 kilocyelen, 

set diol pointer ac 1720 tlocradea anil cy the three 


trimanore dempgnated by the better A" (Figure 6) for 
maximum output. 


(c) Shift test oscillator frequency to 600 kil 


6. Set range 


eof 


Tn ea pet 


ewitch at “B": 


(a) ‘Tighten the r-f amplifier and first detector trinumera 


(b) 


fc} 


(dl 


— 


ie) 


te afford approxima three-quarters of theer max 
feniaen pol smart t bh, screwed inward three. 
quarters of the total travel, 
Shift test oecillatar fr to S160 kdlocyeles, eet 
dial pointer at 5160 kitecyeles 

trimmer tor masiaina curt 
first 
from. 
Check for the image signal at approzimately 4040 
kilocyeles on cial inwrcaring tacieie cache et acitgit 
if oecessary) in order to make certain Uae the oeriliator 
trimmer is adjusted correctly in scoordance with 
paragraph (b). 

Reset dial to 5160 kidloeycles and pedece the capaci: 
tance of the first detector trimmer until signal : 
pears. (At this setting, the detector is tamed te the 
namie Se toe? a8 the oscillator and the RCAGAT 
takes is ) Now, increase the trimmer capaci- 
tanoe while rocking the wuning capacitor until maxi- 
mae output fa attained. 

Adjust the rf amplifier trimmer for maximum oatput, 


Tt in mot necessary to rock the tuning capacitor during 
this adjustment. 


T. Set range switch at “C": 


fa) Follow the same procedure an for hand Bi it mrt 
ee o teat frequency of LB00M kilo: and chant iy 
the image signal at. 17080 Lieree 
Doring these adjustments, always leave the sensi- 
Hetty and volume controls of the receiver at “maxi- 
mum.” To maintain a suitable output, redoce the 
test-oecillator input aa necessary, In the high 
frequency bands, it may be found necessary to di 
connect the test ogcillator and place it at an ap- 
preciable distance from the receiver. 


lope Wand—This tool permits checking the 
accuracy of r-f alignment without disturbing any of 
the trimmer adjustment screws. It consists of a 
bakelive rod with a brasa cylinder at one end and iron 
laminations at the other end. An opening is provided 
in the top surface of each shield in the r-f agaembly 
ler ARE ade ting the wand, Obviously, the 
inductance of any coil will be lowered when the jepe 
end is inserted and will be raised wpon insertion of 
the iron end. The trimmer setting is correct when the 
output at alignment as is decreased alike 
by cach end of the wand. Wf either end causes an 
increase in output, it is evident that the associated 
trimmer requires adjustnent, 


REPLACEMENT PARTS 


RECEIVER ASSEMBLIES 
Brecket—Volume control or tone control 


| Cap—Comtact cap—Packuge of §.......... 


C tor— Adjustable trimmer capacitor 
a 


Capacttior—90 mid. (CAT)... 2 cece 
Capecktor—O0 mmfd. (C37). 0.2.2.2... 00 
Capacttor—i40 minafd, (CSV)... eee - ae 
Capacitor—1120 mmf. (1223) 
Capacitor—1 10) mnt. (CH), . 
Capacitor—1120 mmfd. (C50) 
Copactter—2400 mid, (CIT)... es 
Capacster—2250 maafd. (C25)... 1-12.02 ee: 
Capacitor —,015 mvfl_, (299) 
Capacitor—06 mid, (C35)... cstst ree ren 


| Capacitor —.05 mid. (C4, C12, C29) 


Capecttor—.1 mid. (C6, CIs, CH, C40) 
Capacttor—1 mid, (CT, C26) 
Capacltor—25 mid. (CH, CAS)... ce eas 


Capacitor—8 mf, (G44).......-0.0.-2005. 
Capacitor—10 mfd. (C43) 


pista gh toe pace ee ome 1.055 maf. | 


005 mid, capectora (C41, Caz)... 


Capactor Comprising two 4, mid. co- 
Se eTG, Cae) 


ia — preps a! fon clcal ae 
clarmpy. . ; 
Coll Autenas eal "Than B" (13,14, C2)... 
en coe "Band A-(" (L1, 12, Ls, 


Coil—Detector coil "Band 5" (9, L10, C10). 


Coil—Detector coil “Band A-C™ (LT, La, 
L11, 112, Ca, C9, C11). . 


Coil—Oscillator eoil “Baad A-C™ (10, 114, 
L17, L18, 619, Cea) 


“Gah eal “Band B" (115, L1G, 


sie ee 


Resistor —OW) chima—Carbon type—)y watt 
(R23, Ro, He}—Package of 5 


Resistor—1100 ohme—Carbon Sepak att 


(R3, RT}—Package of 5 


LS 


SERRE RERRE RE ERS 


Kesistor—S000) ohme—Carhon t 
watt (R16, B18} —Package af 5 


Resistor—f0,08) ohtaig—Carheom type—ly 
watt (H5)}—Pockage of 5 


Resistor—1 0,000 a ippe— i 
watt (1, Ra} —Parkape of 


Resistor—200,000 Hina geal 
watt (15)}—Paeeckage of 3. . 


Resistor—o0)000 
want (R1T)—Packaoge of 5 


Fesistor—1,100,000 obne- —— | 
ig wate (110}—Package of ; 


Resistor — 2 (Carhemn — | 
watt elie Inte Paden of 5 ype 


Healetor — 90,000 ohms — Carbon trpe — | 
watt (R20) 


resistor, one DO,04H) olume, 
st ami! oon S00) chime section 


Shield—Antenna B. F. or oscillavor coil shield.| 


see detector of catpat Radiotron 
4 


Shicld—t. PF. amplifier Radiotron shield... . 


Shield—R. F. amplifier Radiotron shield... .| 
Shicld—Sesond, detector Kediotrom shield. . -| 
Socket—Lhal lamp aocket : 
Sockot—t-oontact. Hadiotram socket... 00... 
Socket—O-contect ootput Radiotron socket. 
Sorket—b-contact Radiviron socket... .... 
Socket—T-ontect Radiotron socket 


Switeh—Operoting switch (S11)......... = 


Switeh—R ewiteh (31, us 55, ees 35, 
#6, 37, 33, S10, S12). : 


Tone control (R19) 


Transformer — Firat tnvermediane —r 
transformer (L195, eee mal, Cai, CAR).. 


Tranaformer—Second in oe et 
transformer (L21, crt Gal, Gae 


Translormer—Power tranaformer—l5—-125 
walts, S0Gi) eveles (TI) 


Sete a ME transformer—106-125 


4577 


4578 


. REPLACEMENT PARTS (Continued) 


DESCRIPTION A hora 
DRIVE ASSEMBLIES 
Arn—Hand indicator operating arm. ,......| S028 
Hall—Steel ball for tbat condenser drive 
aseeanhl y—Paorkage of 30,.......-..-.-.-f wih 
Clatch—Tuning condenser drive clutch a 
rigs clog wd washers saoetnbled....-.-| 88 
Dial—Station selector dial... 0.60.00... | 40 
Drive —Y¥ ariable ica Be cotelenser dbrive aa- 
sembly oomplene . | 2S 
Leeor gear sale nec with 
hub pinion, goer cover and apring....,...) 
Talicotor—Band indicator—Celluloid.......)  -12 
| Pointer —Stationselectormainpoinier—Large.| Le 
Sa aa 
Sonw—Na, 6-326" aquere heed eed sere 
for verioble condenser drive assembly — | 
Packipe ed We epee sere eeee seas 2b 
Sp Band indicator and arm tension 
mg—Pockoge ofS... .-.-..-.--.--- 2m 
Stem—Pointer stem assembly... os. ib 
sg A a 
OSCILLATOR ASSEMBLIES 
Cap—Contect cap—Packape of G..2.2....5. BI] 
Capacktor—05 mid. (C54)..........-....-; 35 
Capacitor—LO0 mid. (COT)... i AT) 
Capacitor —2a50 mamfd. (O56)... - 21ers aa 
(Coil—Beat coil—Oecillotor err eee 
faete (HT, (351, 053, (05a, L25),. a) TUEe 
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Breck | 
No. 


DESCRIPTION 


| Realatee——10,000. ohms —Curbow type 
watt (Rd)—Package of 3, . F 
| Resistor—50,000 obme—Curbon ty 


watt (Rh, R28, H2|—Package 
Shicdd—Opscillator Radiotron ahickl......-.- 
Socket—f-contact Hadivtron pocket........ 


REFPRODUCER ASSEMBLY 
Eoard—Tenminal Isnard sseembly........-. 
Fiehl coil, magnet and come support 
4) 


paca ee UP ny eg ee ve ee et Se 


Coil- 
(Le 


| 


MISCELLANEOUS ASSEMBLY 
Bezel—Station selector dial fesenteheon) bene . 
Glosse—Staotion selector dial glase.-....... Sa 
Knob—Station aclector knob—Package al 5. , 
Krtesb- Cie control, tone control, acmsi- 

livity comired owcilintor 
switch or AVC switch knob—Package of 5. 
Ring—Diial clase retaining ring—Package of 5. 


Screw — ee f-32-4,;,"" ait 


serew for kmoba—Packoge of 10... 
er eee contral rheostat ve (RSS, 


er er ee er) 


Jack—Phore jack (J1)...-..-.ccccseeicaes 
Switch—Standby switch 1 ee 
Switeh—AVG control ewiteh (S14),..0...0.- 


eH | 


a 


RCA Tools and Accessories 


The Essential Parcs Kar of che famous RCA World-Wide 
Auurenna Spee makes ic posible for pou co experimen wich 
the RICA “double-douwbler™ system to obeain che highest 
elieiency For pour receiver and Jocacion, Instruction sheet 
incladed explaing ancenoa dengrbs for various frequencies. 


Stock No. 9550 
Met Price to Amateurs $9.85 (FOB Camden, N. J.) 


Tuning Wand 
ee ira cia.) 


Steck Mo. 6679 Met Price $1.10 


The Stock Mo, 6679 Tuning Wand is a special alignment 
toal which makes possible che checking of alignmenc in all- 
wave mecelvers without disturbing the adjusmene of the 
riniumer capacinors, “The cool consisrs of a bakelice rod having 
a brass cplinder at oot end and a special finely divided tran 
core at che ocher end. = Inserting che brass cylinder inte a coil 
lowers te inductances, while insercing che iron imcreases che 
inductance, Prom this ie is evident thar before adjuming 
crimumers, the adjastosent may be checked by tnsercing cach ena 
ef the wand inco che codl, Proper adjustrment is evidenced by 
a reduction in quer wich elcher end of che wand inserced Inco 
the coil, The wand is 7" long ancl 4g” diacsecer, 


Alignment Tool 


Steck Mo. 4160 Met Price $0.60 


The Seack Mo. 4460 Alignment Tool is a bakelice shaft 
combinacion screwdriver and socket wrench. The metal sceew- 
deiwer bie is ao shaped thac che increase in capaciey caused by 
its touching a trimmer screw is offset by the reduction in in- 
ductance caused by ics shape. This is very inaportant when 
making aljumementa on all-wave receivers where che screw 
driver couse be inserced chrough the end of che coil, The aocker 
end fies the main cuning capactor oimmer adjuscommnt sonars 
used on mumezoas RCA ‘Viccor Receivers. The balocline shalt 
ie 7/S2" diamener, which gives entrance to 4” boles, used on 
older model Radiola Rectivers. The overall length i634". 


For Use With All Radio Receivers 


RCA Full Range Oscillator 


TMV-37-B SaaS 
Stock No. 9050 Met Price $29.50 


The Seock Mo. 9050 Full range Qscillacer is 2 modulated 
R. PF. Oselllaree designed fer servicing neocivers of all eppes and 
mainulactiene, Ut covers the frequency range from %) EK, (C. to 
25,000 F.C. concisuously with a direct reading scale (224%). 
The ourpet is cectrolled by means of am attenuator and & 
mdulated 5095 at 400 cpeles. Wedghr complere with bacteries, 
5 pounds, Sire, S49" = O8¢" x 419°. Complere individual 
colibrarion, $5.00 additional. 


Oscillator Adapter 


Stock Me. 4316 Met Price $0.45 
The Stack Me. 4316 Oscillator Adapter is a desirable 
accessory for use with the TMIV-97-B Tex Oscillator, The 
adapeer is for inserting in che meodelaror cube socker when 
operation without modularion is desired. 


RCA Output Indicator 

The Seock Mo. 4517 Ourpur 
lndicatar it a neon lamp vivual our- 
put iindicacor designed for use im 
canfanction with the Seack Mo, 
‘9050 Tee Chcillanse. The dedicaror 
is very sensitive to changes of volume 
and frequency. Under ondinary 
conditions of operation, it cannot be 
burt oot. “Lhe destromenct coomsiscs 
of a tapped transiormer (giving 
three impedance inputs), a potenti- 
ameter aed a meon lamp. Three band 
ing poss and an attractive bakelice 


ease complere the instrument. Size, 
TMV-121-A Ie x 54g" =x 24" foverall) 


Stock Mo, 4317 Met Price $4.00 


